Synergism among interleukin 1, interleukin 3, and interleukin 5 in the production of eosinophils from primitive hemopoietic stem cells.
The in vitro production of eosinophils from committed progenitor cells is influenced by interleukin (IL)-5 (eosinophil differentiation factor) and to a lesser extent by IL-3 and granulocyte-macrophage colony-stimulating factor (GM-CSF). In primary suspension cultures of marrow cells taken from eosinophilic mice, IL-3 induced a modest stimulation of eosinophil production compared to IL-5. In contrast, IL-3 was sevenfold more effective than IL-5 in generating eosinophil progenitors (eosinophil colony-forming units (CFU-eo] from more primitive precursors present in the marrow of normal mice. Pre-incubation of marrow cells in suspension culture with IL-3, but not IL-5, increased the recovery of myeloid precursors responsive to G-CSF, GM-CSF, CSF-1, or IL-3 two- to fourfold while eosinophil progenitor cells responsive to IL-5 were increased by more than 70-fold. Similarly, pre-incubation of bone marrow cells under clonal conditions with IL-3, but not IL-5, resulted in a more than 50 fold increase in CFU-eo responsive to IL-5 over input values. Bone marrow from mice pre-treated with 5-fluorouracil is greatly depleted of progenitor cells directly responsive to IL-3 or IL-5. IL-1 which synergistically interacts with various CSF species to confer a clonogenic response by primitive stem cells present in 5-fluorouracil-treated marrow also failed to stimulate eosinophil production. A marked synergism was observed when IL-1 and IL-3 were combined in the suspension pre-culture phase with a more than sixfold recovery of CFU-eo than induced by either factor alone. Furthermore, pre-culture of 5-fluorouracil-treated marrow cells with a combination of IL-1 and IL-3 resulted in a more than 260-fold increase of CFU-eo over input numbers. These data suggest that the concatenate action of IL-1, IL-3, and IL-5 is an absolute requirement for the in vitro generation of eosinophils from primitive hemopoietic stem cells.